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nanaLaena1 (intravenous fluid e IV fluid) ﬂamimﬂwwﬂﬂiuiwmstuaame msilosduszneuiivinfisunselndifes
numsuﬂuwmamﬂﬂmmﬂmam p819lsAiny miuﬂuammﬂa 0.9% NaCl wgii1azdlAAnuituty (osmolarity) ) fladfies
Aulunatauun@ unnauiiuSunaves sodium (Na¥) uag chlonde («! mamaﬂuwmammn mlmmmiwwmmimmmm
Aunave electrolytes Tlndfsstulunarauuniivnnau 75en3n Balanced crystalloids Tne Balanced crystalloids lu
gausn (First generation) loun Ringer’s lactate ez Ringer’s acetate @31 Balanced crystalloids §u1‘vm (New generation)

e Multiple Electrolytes Solution (MES) (U1 1)

/¢ Plasma [ Ca.2
"1 Albumin.23 |-Mg.2

lika

Balanced crystalloid

Lactate, —(.: 26

UM 1: uuaRansiiansunludegiufe nsTi IV fluid Alianuaugauaglndifesiunatauund

29dUsznauvesEs1 Normal Saline Solution (NSS)
Wiwunu Balanced crystalloids

iBusuddyde nsdladn Nss Tild “normal” anade
fiden Taelu human plasma Un@agdl chloride aguszam
94-111 mmoU/L vaugft 0.9% NaCl i chloride agUTTIN
154 mmol/L dswnnn31usunas chloride Tu human plasma
Unfegilauszanay 50% uwazdldnsnd NaCl wirdu 1:1

dleeufiunanauniivszanas 1.2-1.5:1 uenani Nss §slaifl
buffer wazlull potassium, calcium %38 magnesium Loy Yady
#i Balanced crystalloids l#§unsesnuuuliiaulndifesiu
NAAUININNTT Iﬂaam chloride a9 12y Multipte Electrolytes
Imec’uon Type 1 fifl chloride 98 mmoL/L %39 Hartmann’s
73 chloride 111 mmol/L uagidiu buffer wLUasJouu bicarbonate
¢ 1wy lactate, acetate %50 gluconate (E‘U‘Vl 2)
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Table 1|Composition of 0.9% saline and some commonly used balanced crystalloids

0.9% Sodium Ringer's Ringer's Multiple Multiple ?ﬁ'ﬂ"c?d

Human plasma chloride Hartmann's  lactate acetate  injoction Type | Injection Type | Solution
Osmolarity (mOsm/l) 275-295 308 28 m 276 295 295 309
pH 7.35-745 4570 50-70 60-7.5 6.0-80 4080 74 515.9
Sodium (mmol/l) 135-145 14 131 130 130 140 140 145
Chioride (mmol/) E B T 109 112 98 8 |
Potassium (mmol/l) 3553 0 5 4 5 5 5 4
Calcium (mmol/l) 22-26 0 2 14 1 0 0 25
Magnesium (mmol/) 08-10 0 0 0 1 15 15 1
Bicarbonate (mmol/) 2432
Acetate (mmol/) 1 0 0 0 27 27 27 24
Lactate (mmol/l) 12 0 29 28 0 0 0 0
Gluconate (mmol/l) 0 0 0 0 0 3 il 0
Maleate (mmol/) 0 0 0 0 0 5
NaCl ratio 1.21:1 to 1541 1:1 1181 1181 1.16:1 1431 1431 1141

Kidney Intemational . 2014
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3U# 2: Electrolytes filduaslu Balanced crystalloids wW3suiiguiu NSS

Naldevae 0.9% NaCl uazduns1ean Hyperchloremia
uiinsufusnuiudiinnstd 0.9% Nacl vliandyw
hyperchloremic metabolic acidosis waglu British Consensus
Guidelines on Intravenous Fluid Therapy for Adult Surgical
Patients (GIFTASUPY wuzthin dlesuludediarsiiie
resuscitation 138 replacement A3 balanced salt solution
WU 0.9% NaCl wlendnidesruideses hyperchloremic
metabolic acidosis (Evidence level 1b) wonanil UagUudal
Foyannsdnwiiaufnfsnadeveanisly 0.9% NaCl uay
AMg hyperchloremia lalA
Chloride fumslwaiswdeaniila (Renal blood flow, RBF))
nsAnwludnineass® wuin nslesuaisazaty 0.9%
NaCl i chloride 6N vinlik RBF way glomerular filtration
rate (GFR) anasegsiitodAgy (TUVI 3) danavinliiiin afferent
arteriolar vasoconstriction ‘1/1191 maaﬂﬂaaaﬂummﬂwﬂu
SJHHEJVIW‘U?WmﬂW 0.9% NaCl 2 L @ renal artery flow velocity
kae renal cortical tissue perfusion dlaufleuiu Multiple
Electrolytes Solution (MES)"

Regulation of Renal Blood Flow by Plasma Chloride

After 1 min of infusion

Dextrose
During vs. before
30 min v&. 1 min

+10:825.1
P < 0.005

+14,426.0
P <0001

Na Acetate +35.2+23.5
£=0 e L PO T 204

TP = 0,001

+208%16.1
P <005

fore
T30 min vs. 1 min

NaHCO, +10.8%11.7
During v, bofore NS
30 min vs. 1 min

NH, Acetate
During vs. before
30 min vs. 1 min

+25.6£20.5
F <005

+2.5£20.3
NS

~125+12.6 l
P = 0.005

NaCl +11.424.9
During vs, before P = 0.001
30 min vs. 1 min

NH +18.6x11.3

During vs. before P <0005
30 min vs. 1 min

P = 0001

—41.3%225
P < 0.005

J Clin Invest. Mar 1983; 71(3): 726=735.
gﬂﬁ 3: N13AUAN renal blood flow Tne plasma chloride: 0.9%
NaCl an RBF/GFR

Hyperchloremia U Acute Kidney Injury (AKI)

miﬁﬂw’maaﬁmimmmmmﬁmmmﬁuﬂ 2016" wuin lu
Nﬂlwmma‘" severe sepsis/septic shock N33 hyperchlorem|a
LLauﬂﬁiL‘WiJ‘U‘L!‘U’EN serum chloride Mﬂ’l’]ﬂJﬁiJ‘WUﬁﬂ‘Uﬂ’]iLﬂﬂ AK|
I@]EJL‘lJum'laJamwuﬁLLUU dose- response ﬂa serum chloride
fNL‘WlIiJ’]ﬂ‘U‘U iu@UﬂTliﬁuLlﬁﬂsUaﬂ AKI ﬂEN?N‘Uu (i‘U‘Vl 4)

A[Cl] [mmnIIL]

Ea

No AKI

AKIl stage 1 AKI stage 2 AKI stage 3

Fig. 2 Increase in serum chloride and AKI severity. The mean increase
in serum chloride (A[CIT) in AKI stage 1, 2 and 3 is significantly higher
than in patients without AKI (p < 0.05) and these data suggest a dose-
response relationship between A[CI] and AKI stage. A[C/] increase in
serum chloride, AKIl acute kidney injury,

q' v o g ] ' a X
JUN 4 AnUFNUSULUY dose-response SENINNSINLTUVDS
serum chloride ffUAYNTULIIVDY AKI

Hyparehtoremia AUdnsINSId8TIn (Mortality)

WAYd retrospective study miﬁﬂwmﬁﬂﬁi’mﬁﬂﬂu
U 2017° wuin  szAU chloride ﬁaqﬂmﬂﬂaﬁumﬁﬂwmau
Funlsangruradianuduiusiu hospital mortallty Uy
U-shaped A9ilgns hospltal mortality a\‘lml,mall chloride
mLLavmmulﬂ (iﬂw 5) YUz retrospective study nMIAN
wuﬂmwmml"ﬂ,uﬂ 2018" wum IuQUQEJLﬂﬂVIMﬂ’l’Ju septic shock
M98 mean chloride 11AN71 110 mmol/L flAuduiusiu
complicated course wadnsmadsTinTigiuogedituddny
(adjusted odds ratio Usgual 3.7)

Chloride alterations in hospitalized patients:
Prevalence and outcome significance

Hospital mortality (%)

<05 95-100

Serum chloride levels at hospital admission (mmol/L)
ingo (%)

100-105  105-108  108-113 113118 >118

PloS One. 2017 Mar 22;12(3):¢0174430
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35U 5: Hyperchloremia fuiusiugnsinisdedin

Uselevinnenaiinvas Balanced crystalloids TugUqein
Sepsis waz Septic shock

N15AN®IMUU multicenter RCT® MU3suifisusendia
MES wag 0.9% NaCl W bolus fluid for resuscitation Iur}zﬁw
Winfifinoe septic shock WU MES @an1siim new/progressive
AKI 873 0.9% NaCl (21% Wieuiu 33% aua1sv) wazan AKI
figavh dialysis Iadnegnsiitdddnaie (relative risk 0.57,
p = 0.006) (3U 6)
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Multiple Electrolytes Solution Versus Saline
as Bolus Fluid for Resuscitation in Pediatric
Septic Shock: A Multicenter Randomi=zed
Clinical Trial™

Relative Risk or
Mean Difference

Varlables MES Group (351) Saline Group (n = 357) Risk Difference

Primary outcome
Naw and/or progressive AKI 73 (21%) 119 (33%) 0.62(0.49100.80)  =12.5% (=19.0 to =6.06%)
MES Group Saline Group
Variables (= 351> = = 357) Rolative Risk P Risk Difforence
Sarious adverne ovents
| AKI roquiring diatysia 82 (9.19%) 57 (16.0%) 0.57 (0.38 1o 0.86) 0.006 | -6.85% (-11.7 10 —2.0)
In-ICU mortality in patients 23 (1296) 85 (15%)  0.79 (0.56 to 1.15) 0.22 ~3.18% (~8.23% 1o 1.029%)
with AKI
Adverse events (biochomical)
Hyperchloremia at
24 hr 125/326 (38%)  168/825 (52%)  ©.74 (0.82 10 0.88) ©.001 —13.4% (~21.0% 1o —5.77%)
48 hr 132/287 (46%) 180/297 (81%) 0.76 (0.65 to 0.88) <0.001 ~14.81% (-22.6% to —8.6%)
72 hr 102/2290 (45%) 1417225 (683%) 0.71 (0.60 to 0.85) <0.001 =17.7% (-26.7 1% to —8.66%)
Metabolic acidosis at
8 hr 279/3286 (B6%) 290/331 (BB%) 0.98 (0.90 to 1.05) 0.44 =1.74% (=7.59% to 4.11%)

24 hr
48 hr
72 hr

226/317 (71%)
161/291 (55%)
98/141 (70%)

256/323 (790%)
192/297 (85%)
124/158 (78%)

0.80 (0.83 10 0.99)
0.86 (0.74 10 0.97)
0.88 (0.77 1o 1.01)

0.019
0.020
0.05

—7.69% (—14.38 1o —1.02%)
=9.69% (=17.69% lo =1.79%)
—8.97% (~18.92% to 0.96%)

Crit Care Med. 2023 Nov 1:51(11):1449-1460.

iﬂﬁ 6: MES fiaufiu 0.9% NaCl lu pediatric septic shock
YuefinIsAnwLuy systematic review & meta-analysis’ IUBnJaEJLﬂﬂVIJJm% septic shock ‘Wmﬁ N34 balanced solution
andnINITLAR AKI LLa"ﬂ’NﬁJﬂ’]LﬂUIUﬂ’ﬁ‘Vﬁ RRT Iﬂﬂﬂ’l’]atl']ﬂlluaﬂ’]ﬂmLiLI’eJLﬂ/]EIUﬂU 0.9% NaCl smaamﬂaam‘u Surviving Sepsis
Campaign International Guidelines dmsudindiinne sepsis Way septic shock m?jﬁﬂuﬂ 2026" AifiFwuza iy balanced
solutions 11 fluid bolus &%U resuscitation wnu 0.9% NaCl (Conditional recommendation, very low certainty of
evidence) (gﬂﬁ 7)

Surviving Sepsis Campaign International
Guidelines for the Management of Sepsis
and Septic Shock in Children 2026

Fluid bolus therapy

For children with septic shock requiring treat-
ment with fluid boluses, we suggest resuscitation

ced or buffered crystalloid

G Up to 40 mUikg: aumnm IEO'n!.lk\-);

with balanced or buffered crystalloid solutions
over 0.9% saline (conditional recommendation,

For saptic shock
with hypatension

Dengue Shock Syndrome (DSS)

mﬁﬂﬂmwu RCT double-blind"* Tugte DSS FauFuu-
Fievansimanesiin wuth Ringer’s lactate "ZNL‘Uua”Iiuﬂ‘Uﬂau
First generation balanced crystalloids IwwaaWSWWQﬂaUﬂLLa“
mmmmwaquummiwmewm'ﬁ% 0.9% NaCl \flos91n
a’ﬁuﬂunau First generation balanced crystalloids 3 sodlum
E]EILWEN‘IJS“’QJ'IQA 130 mmol/L vl osmolarity fisni
Iuwmamaal,aﬂuaa aamaimma&ﬂumaaml,aaﬂlmuaamﬂl,l,au
i’aaaﬂmmaaml,aamlﬂmmm LLm”Lu MES %QL‘Uumsuﬂuﬂau
New generation balanced crystalloids agil osmolarity i
gend Jeenvvediansanldlugthe DSS eindn First generation
balanced crystalloids
Diabetic Ketoacidosis (DKA)

‘Lummamﬂ‘wumav DKA $insfinwikuu RCT double- blind"
Lﬂiaumau 0.9% NaCl fiu Ringer’s lactate Lﬂuaﬁummu
WUMWILTNAN balanced solution @1l DKA mieidatu
wagann1az hyperchloremic acidosis 16
Hemorrhagic shock

Tun1ag hemorrhagic shock insAnwiluvynaassfisianu
131uV 2012 WU N5 resuscitation ¢a8 balanced solution
T¥inan1u renal oxygenation, oxidative stress, extravascular
lung water way hemodynamics N3 0.9% NaCl

very low certainty of evidence).

U7 7: Surviving Sepsis Campaign in Children 2026: wuzi1 balanced crystalloids unun1sld 0.9% NaCl

Eﬁﬂ’miu Pediatric Intensive Care Unit (PICU) lags7u
msfinwuy RCT Tugthedinlu PICU 74 MES iy
0.9% NaCl Lﬂua’ﬁuﬂumﬁ resuscitation WU ﬂam MES Homs
miLaammmmwammuamﬂm (2.5% Wiguiu 7%, p = 0.03)
sudliinaduaugansa-ss way electrolytes AiAndn (U 8)
Multiple electrolyte injection type 1 versus normal saline as resuscitation fluid in

children : A randomized controlled trial

Table 4 : Laboratory and clinical outcomes among children receiving multiple electrolyte injection type 1 versus normal saline

Outcome measure Group A (Multiple Electrolytes Injection Typel) ~ Group B (NS) Statistical significance (A vs. B) (P)

0.25:0.04 0.12:0.03 0.001
6.511.32 2.76¢1.03 0.001
-3.65¢1.26 -2.03¢1.06 003
4.8¢11.04 6.3948.19 0.1
0.27:0.59 0.007:0.824 0.08
0.8625.50 5.15:8.27 0.02

2(11) 36(18) 0.04

Change in pH

Change in bicarbonate (mEq/1)
Change in serum lactate (mmol/I)
Change in serum sodium (mEq/I)

Change in serum potassium (mEq/)
Change in serum chloride (mEq/)

Need for vasopressors (n=200), n (%)
Mean duration of hospital stay (days| 436 601 0.01

Mortality, n ()
NS: Normal saline

5(25) 1407) 0.03

Journal of Pediatric Critical Care. 2021: 8(3): 134-138

3Uil 8: MES wisuiu 0.9% Nacl Tuauldidnly Picu

A25188n Balanced crystalloids wiinla

Balanced crystalloids LL‘U'\‘iLﬂUﬂa:M First generation lAwn
Ringer’s acetate Wa¥ Ringer’s lactate LLazﬂa;u New generation
1iun MES Tnenaveansfnewuy meta-analysis fisneeulilu
Y 2021" FadSeufieu balanced crystalloids sefunui
Touswlvnaansnsaadnlnadesiu Tng MES Huualduud
base excess Wfniflawfiousiu Ringer’s lactate
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UszAuandleau-naunas Real-World Experience
Balanced solution TugU289il Hyperkalemia — )
N X DA v ) » ) . Recent large-scale studies (like the SMART and SALT-ED trials) and subsequent secondary
AU UURYAD balanced solution d potassium El&lﬂﬁwmm analyses have provided clarity:
4-5 mEq/L fﬂ.ﬂ,‘ﬁum‘ﬂ’m hyperkalerma 191‘1/15@1&] ‘waﬂmumaa ¢ No Increased Risk: Secondary analysis of the SMART trial specifically looking at patients
Iuﬂqguuu qszj'g 1 balanced crystalloids Jamnulasnionay with hyperkalemia found that balanced crystalloids were not associated with higher rates
vp I p: ine. @
um‘dummanmmmuaumﬂ 0.9% NaCl Tugfthefifianig hyper- of severe Inperkalera compared (o saling

+ Better Kidney Outcomes: In many cases, balanced crystalloids were associated with a
kalemia {03970 0.9% NaCl §l chloride aqwﬂmﬂm metabolic ey y SERERa .
lower incidence of new renal replacement therapy (dialysis) and fewer "Major Adverse

2| Evidence from Clinical Trials |

acidosis ‘UQ'V]’]I‘W potassium @@ﬂu@ﬂL“l]aaLLauE]’l‘\]LWQJ serum Kidney Events” (MAKE). &
pOtaSSium VLm LLGﬂMVl’:NﬂaUﬂu balanced solution ¥3g3N¥N + Kidney Transplantation: Multiple meta-analyses (including those updated in 2024/2025)
ﬁuﬁ]ﬁﬂi@]-(ﬂl’]dﬁdj\‘iﬁﬂlﬂﬂﬁm serum potassium LLAY®13am serum show that Plasma-Lyte is superior to NSS in kidney transplants because it reduces the risk

potassium oidntiaeiie Iﬂamamauuauumﬂ secondary of hyperkalemia and delayed graft function. @

analysis ¥84 SMART trial'® uag SALT-ED' ’Lummaiiﬂlmsaia
ﬁaqﬂﬁ’] A5 balanced solution ﬁmmamwuﬁﬂ'umnﬂ(ﬂ 31] i 9: Balanced solution luiifiuaanadesvas hyperkalemia
11z hyperkalemia Ntipenindlaisuiunisly 0.9% saline
(U7 9, 10)

Potassium level changes in chronic kidney

disease patients following balanced crystalloid

administration in the emergency department

Cranges n ool up tstvitin 24,

The differences in electrolyte levels changes between patients

il ren)  Floeplelnend)  Dfesren® S50 PRl | with or without CKD.

Without CKD  With CKD

Wop-t) Sonmdl  (R3E) a1 T R T e e
WSRO ] L[] T ) = e
k] TR wras.m T G di reiocs B e SRR
Wht0n=80  Sfim{oml] 1By 107 1982 I
el LI} é.‘-'ﬂ;E TR - 0208 0105 025005 459
Uirdl)  RDED 1954 g B0 Y Chigice, mean $D, mmoll. 1932 2081) 182007 722

Eﬂ:MUEWII@M:Mmfidwzmﬂtmjmﬂ:ﬂmﬁm BUN = blood urea nitrogen, Cl = confidence interval, CKD = chronic Kidney disease, eGFR =
eatimated glomerular filration rate, PSA = plasma solution A, SD = standard deviation.

Medicine (Baltimore). 2023 Sep 29;102(39):e35026.

gﬂﬁ 10: mﬂ%’msﬂﬂneju Balanced solution uazsziu serum potassium Tuauld CKD

AAUANAT (Cost-effectiveness)

mimmmm’lmuﬂﬂm&% number needed to treat (NNT)' Iuwﬂwmﬂwumau septic shock Wua1 n15ld MES Useana
14-15 59 Fredoafu renal replacement therapy (RRT) &t 1 518° wagn1sld MES Uszanas 22 519 thedesiunisidetinls
15" I@]EJLﬁaﬁﬂﬁunuﬁasﬁaLLﬁawudw Balanced crystalloids & cost-effectiveness finunniiasfisuiu 0.9% NaCl
NaN1ANEIYDY PROMPT BOLUS Trial

NaN13ANY1 PROMPT BOLUS" wuin Tugthendiniasdunniz septic shock fisgfumnuguusaliiannn (serum lactate G
wasd 1.9 mmol/L) nsT# balanced crystalloid 1 dose (20 ml/kg) munaan1si 0.9% NaCl 1 dose (20 ml/kg) Tyilgfinaay
dosuas AKI vienaideTindleifisutunisld 0.9% NaCl (20 mUke) 2 Taa egrslsfionu wavesnsAnwillsiaunsniluussens
T%ﬁuéjﬂ’mlﬁﬂﬁﬁ severe septic shock (initial serum lactate 11131 2.0 mmol/L) vi3elugtae fluid refractory shock fisndu
Fodld IV fluid 40-60 mUkg Tu 1 alus

References
1. Lobo DN, Awad S. Should chloride-rich crystalloids remain the mainstay of fluid resuscitation to prevent ‘pre-renal’ acute kidney injury? Kidney Int. 2014 Dec;86(6):1096-105.
. Powell-Tuck J, et al. Summary of the British Consensus Guidelines on Intravenous Fluid Therapy for Adult Surgical Patients (GIFTASUP) — For Comment. Journal of the Intensive Care Society. 2009;10(1):13-15.
. Wilcox CS. Regulation of renal blood flow by plasma chloride. J Clin Invest. 1983 Mar;71(3):726-35.
. Chua HR, et al. Plasma-Lyte 148 vs 0.9% saline for fluid resuscitation in diabetic ketoacidosis. J Crit Care. 2012 Apr;27(2):138-45.

. Suetrong B, et al. Hyperchloremia and moderate increase in serum chloride are associated with acute kidney injury in severe sepsis and septic shock patients. Crit Care. 2016 Oct 6;20(1):315.

. Stenson EK, et al. Hyperchloremia Is Associated With Complicated Course and Mortality in Pediatric Patients With Septic Shock. Pediatr Crit Care Med. 2018 Feb;19(2):155-60.
. Sankar J, et al. Multiple Electrolytes Solution Versus Saline as Bolus Fluid for Resuscitation in Pediatric Septic Shock: A Multicenter Randomized Clinical Trial. Crit Care Med. 2023 Nov 1;51(11):1449-60.
. Chandelia S, et al. Balanced Salt Solution Versus Normal Saline as Resuscitation Fluid in Pediatric Septic Shock: A Systematic Review and Meta-Analysis of Randomized Controlled Trials. J Intensive Care Med. 2026 Apr;41(4):274-83.
10. Weiss SL, et al. Surviving Sepsis Campaign International Guidelines for the Management of Sepsis and Septic Shock in Children 2026. Intensive Care Med. 2026 May;52(5):937-83.
11. Dung NM, et al. Fluid replacement in dengue shock syndrome: a randomized, double-blind comparison of four intravenous-fluid regimens. Clin Infect Dis. 1999 Oct;29(4):787-94.
12. Agarwal A, et al. 0.9% Saline versus Ringer’s lactate as initial fluid in children with diabetic ketoacidosis: a double-blind randomized controlled trial. BMJ Open Diabetes Res Care. 2025 Apr 7;13(2):e004623.
13. Aksu U, et al. Balanced vs unbalanced crystalloid resuscitation in a near-fatal model of hemorrhagic shock and the effects on renal oxygenation, oxidative stress, and inflammation. Resuscitation. 2012 Jun;83(6):767-73.

2
3.
q
5
6. Thongprayoon C, et al. Chloride alterations in hospitalized patients: Prevalence and outcome significance. PLoS One. 2017 Mar 22;12(3):e0174430.
7
8
9.

14. AryaV, et al. Plasmalyte versus normal saline as resuscitation fluid in children: A randomized controlled trial. J Ped Crit Care. 2021;8(3):134-38.
15. Curran JD, et al. Comparison of Balanced Crystalloid Solutions: A Systematic Review and Meta-Analysis of Randomized Controlled Trials. Crit Care Explor. 2021 May 14;3(5):e0398.
o j 16. Toporek AH, et al. Balanced Crystalloids versus Saline in Critically ILl Adults with Hyperkalemia or Acute Kidney Injury: Secondary Analysis of a Clinical Trial. Am J Respir Crit Care Med. 2021 May 15;203(10):1322-25.

17. Kong S, Kwon H. Potassium level changes in chronic kidney disease patients following balanced crystalloid administration in the emergency department. Medicine (Baltimore). 2023 Sep 29;102(39):e35026.
18. https://clincalc.com/stats/nnt.aspx
19. Balamuth F, et al. PROMPT BOLUS Investigators of the PECARN, PERC, and PREDICT Networks. Balanced Fluid or 0.9% Saline in Children Treated for Septic Shock. N Engl J Med. 2026 Apr 24:10.1056/NEJM0a2601969.

onansaduiiiingusvasdiiiousslevimarnisvingy




